GRAPHICAL PRINTING SYSTEM AND METHOD USING TEXT 

TRIGGERS 



CROSS-REFERENCE TO RELATED APPLICATIONS 

[001] This application claims priority from U.S. Provisional Application Serial No. 
60/439,725 filed 01/13/2003 and entitled GRAPHICAL PRINTING SYSTEM AND 
METHOD USING TEXT TRIGGERS, incorporated herein by reference 

FIELD OF THE INVENTION 

[002] This invention relates generally to the field of point of sale printing systems, 
and more particularly to a method for adding special effects to a legacy printing 
application on a point of sale printer. 

BACKGROUND OF THE INVENTION 

[003] There are a significant number of store PC terminals and Point Of Sale (POS) 
printers installed today. New features of currently available printers, such as those 
from Axiohm Transaction Solutions, Inc. ("Axiohm") of Ithaca, New York, have 
made it possible to invoke color and graphics functions to enhance the appearance of 
receipts. Such functionality of course requires some way to issue the new commands 
for invoking the color and graphics functions. But in calculating a return on total 
investment for such enhancements, marketplace reality often dictates doing without 
such functionality. 

[004] In finding a cost effective way to achieve enhanced receipts, there are both 
mandatory fixed costs and optional costs. The mandatory costs include replacing a 
POS printer with a new one that features color and graphics functions. Ignoring for 
the moment the installation and configuration fixed costs which go along with the 
purchase price, an application upgrade necessary to use the new features is usually a 
prohibitive expense. Changing out the application, or getting custom modifications 
done, is the major factor that prevents the enhancement proposition from being viable. 
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But if a solution that can coexist with an unchanged "legacy" retail application were 
possible, then optional costs would be minimized and the new functionality would 
become viable. Desired solutions would also allow offsetting these costs by targeting 
the new printing effects for marketing and advertising purposes. 

[005] The principal choice in fixed costs is which printer to purchase. There are at 
least some candidates, as Axiohm POS printers have offered several graphics 
commands that can also be set as configuration options. These graphics remain intact 
across printer power cycles, indicating that they are stored in non-volatile memory. 
These configurable graphics features can be downloaded and saved prior to 
installation. If the desired graphic effects are of a static nature, then all that is needed 
for implementation is a one-time configuration of these graphics at installation time. 
Very infrequent changes may also be adequately served in such printers by 
periodically performing off-line reconfiguration and graphics down-loads of different 
logos into non-volatile memory. 

[006] On the other hand, if in addition to the static graphics, which are quite similar 
to pre-printed receipt paper, the ability to change the appearance of certain items on 
each receipt is also desired, then new functionality is required. What is needed in the 
industry is a method that can use the repetitive format of POS receipts and somehow 
tie selected data to desired effects which uses the new color and graphics capabilities 
of the printer. The desired outcome is to bridge the visual gap between a legacy 
receipt and the appearance of a new receipt produced by an application making full 
use of the graphics command set of POS printers. But in this case, the application 
producing the receipt is not to be changed, so the problem is how to provide for 
changeable graphics based on knowledge about a "legacy" application's receipts. An 
answer to this problem is described in this disclosure. 

[007] There are related problems in achieving the goal of inserting graphics into a 
receipt. One related problem has to do with the art of receipt design, which must be 
considered when figuring the enhancement total cost, but which is not relevant to the 
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body of this disclosure. What is relevant is that sufficient flexibility in the method is 
required to realize the above design decisions made about effects that should be 
achieved, such as, for example, where to insert graphical surrounds of standard receipt 
text. This flexibility poses a need for maximum flexibility, thus requiring a number of 
new printer functions rather than one or two canned effects. 

[008] Note that the most difficult case of the enhancement problem has been defined 
with the legacy host application remaining inviolate. If we ease the restriction and 
modify the application, then some of the invented functions might not be used in 
particular receipt formats. The approach depends on a trade-off between the cost of 
each application modification versus the cost to configure the printer. Furthermore, 
the easiest case is that of an entirely new application that has updated its text printing 
by using the new color and graphics functions, in which case it may no longer be 
necessary to use the method functions of the present invention for any of the desired 
graphics effects. However, the method functions of the present invention can 
themselves be useful to new applications as well, just as many POS printer additions 
have been in the past. 

[009] If a new application is created for the printer, the entire command set, 
including color and graphics commands, is available. Hence different POS printer 
modes can be set, text attributes mapped differently, new logos brought down, and 
logo roles changed, i.e., which logo will be a header, which will be a watermark, 
which is used for side margins, and which will be a trailer. Additional application 
downloaded logos could be printed at the end of a receipt. Enhancements for security 
can be invoked, for instance, by serializing the margin logo. A new application could 
even choose to serialize a coupon logo. But even with all these current POS printing 
features, the mechanized production of the body content of a receipt can be difficult to 
enhance graphically. Therefore, automatic graphics insertion done by the printer can 
be useful irrespective of the age of the application. 
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[010] Another problem that must be addressed is the reluctance of application 
writers to depend on new functions that are only available on select printers because 
of the risk of marketability for an application based on only one printer or printer 
manufacturer line. If an application chooses to use a least common denominator 
strategy for printer functions, then any new features can be invoked only if they are 
available as configuration settings. New applications would need to structure their 
receipts to best take advantage of the configurable features, yet not be dependent on 
them. 

SUMMARY OF THE INVENTION 

[Oil] Briefly stated, a set of new printing functions are implemented as defining 
commands to make it possible to add graphic effects to a printout of a POS printer. 
These functions are based on a method of designating usually cyclically re-occurring 
byte strings, usually text in receipts, to act as triggers to launch the graphics function. 
These functions include optionally eliminating some text, adding graphic surrounds 
about designated lines, changing the color of designated lines, and inserting logos 
between or merging logos with text. Such usage need not make any changes to 
existing store lane checkout applications. Configuring new custom commands in POS 
printers permits defining byte string triggers occurring in receipt text that are used to 
trigger adding graphics to the receipt output. 

[012] According to an embodiment of the invention, a method for adding at least one 
special effect to a legacy printing application on a point of sale (POS) printer includes 
the steps of (a) identifying at least one predetermined legacy byte string to act as a 
trigger for adding the at least one special effect to a printed receipt produced by the 
POS printer; (b) determining when a first string match occurs in an input stream for 
the POS printer with the at least one predetermined legacy byte string; and (c) adding 
the at least one special effect to the printed receipt. 

[013] According to an embodiment of the invention, an article of manufacture 
includes a computer usable medium having computer readable program code means 
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embodied therein for adding at least one special effect to a legacy printing application 
on a point of sale (POS) printer, wherein the computer readable program code means 
in the article of manufacture includes computer readable program code means for 
causing a computer to identify at least one predetermined legacy byte string to act as a 
trigger for adding the at least one special effect to a printed receipt produced by the 
POS printer; computer readable program code means for causing a computer to 
determine when a first string match occurs in an input stream for the POS printer with 
the at least one predetermined legacy byte string; and computer readable program 
code means for causing a computer to add the at least one special effect to the printed 
receipt. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[014] Fig. 1 shows the steps for creating legacy triggers according to an embodiment 
of the present invention; 

Fig. 2 shows a high level flow chart of an embodiment of the method of the 
present invention; 

Fig. 3 shows an initialization step according to an embodiment of the method 
of the present invention; 

Fig. 4 shows a flow chart for processing a legacy text trigger according to an 
embodiment of the present invention 

Fig. 5 shows details of a step in the flow chart of Fig. 4; 

Figs. 6-15 show details of the steps in the flow chart of Figs. 5A-5B 

Fig. 16 shows details of a step in the flow chart of Fig. 2; 

Figs. 17-25 show details of the steps in the flow chart of Fig. 16; 

Fig. 26A shows a store receipt printed under a legacy application; and 

Fig. 26B shows the store receipt of Fig. 26A with some enhancements of the 
present invention applied to the receipt. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
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[015] The present invention is described for the hardest case of an inviolate host 
application, since it is not as difficult to determine how the functions can be used to 
minimize the modifications to an existing application or decrease the development 
cost of a new application. 

[016] The present invention involves the production of special effects, such as 
graphics and logos, onto the output media of a computer output device. The output 
media is commonly a receipt dispensed by a point-of-sale printer at a consumer 
checkout line, but may comprise other types of media, such as coupons, distributed 
from promotional kiosks or other retail venues. From the printer perspective, the 
printer receives an input stream consisting of text print data and commands plus 
command parameters. A legacy application, by definition, will not have sophisticated 
graphics commands. Legacy application receipts have a basic format and certain text 
strings that the host application always produces. The present invention contemplates 
the use of these text strings as trigger points for the addition of the graphical effects. 

[017] The invention includes two additions to the conventional POS repertoire of 
print functions: (1) a string match in the input stream that triggers applying a surround 
graphic around some legacy text, which method requires a transforming of a surround 
graphic into a logo suitable for merging, and (2) a string match in the input stream 
that triggers insertion of a graphic logo. 

[018] These additions are described as methods for implementation in POS printer 
firmware, but may be used in virtually any computer output device which can be 
programmed accordingly. Note that the equivalent actions can be coded into a host 
printer driver, which then transforms the printer input stream that the application 
generates into one that needs only a primitive capability from the printer, i.e., the 
ability to print a raster dot row. Another option is for the driver to use a less featured 
printer model and only implement the disclosed functions by using the commands that 
are available and reverting to raster dot row printing for the effects that cannot be 
conjured from the commands available in a less featured printer. 
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[019] In this application, the word "trigger" is used to denote the occurrence of a 
byte string in the input stream which causes certain actions on the input stream and to 
the printout. These caused actions are termed "triggered." Because printer 
commands and print data are mixed in the input stream fed to the printer, a trigger is 
really a user configured definition of a new command that will be invoked by the byte 
string. The word "legacy" is used to denote a printer input stream generator from the 
host application that is not aware of any of a printer's new commands. 

[020] Legacy triggers provide the ability to enhance print data and to print logos 
without the need to change existing applications. Triggers are predefined to look for 
matching text patterns in the printed receipt and either to enhance the printed data or 
insert a logo. For instance, the basic format for a store receipt includes the following 
information: store identifier, date, list of purchased items, sub total, tax, total cost, 
savings total, and an ending message. A retail application of the invention would 
provide for the setting of string constants for the items that stay the same from receipt 
to receipt. These items that stay the same from receipt to receipt then become 
candidates to be used as triggers. These items are determined for each retail entity or 
store chain as necessary. 

[021] A "logo" is a symbol indicating ownership or source; as used in the POS field, 
this has been broadened to any graphic ranging from store identifiers to general 
coupons. A logo is a self-contained shape of picture elements (pixels), which in the 
2-color thermal case is formed by each pixel being either off, of primary color, or of 
secondary color. The term "logo" is not intended to include a "surround," which 
takes a grid of adjacent text character cells and performs a visual merge (Boolean OR) 
of a mathematically specified shape into the character cells. Before surrounding, the 
existing character content is assumed to be mostly blank cells with some character 
string in the middle, thus giving a printed result of some text surrounded by a graphic 
shape. 
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[022] The difference between inserting and merging is that insertion suspends 
regular printing, performs additional printing of the inserted object using additional 
paper, and then resumes regular printing. The latter term, merging, is performed by a 
visual color additive function of both the original print and the merge object just 
before sending the combined data signal to the print mechanism. This results in an 
appearance of an original which has been overlaid with the merge object. This object 
by itself usually has a faint appearance, such as would a logo being designed for use 
as a watermark. 

[023] Referring to Fig. 1, the steps for creating legacy triggers include clearing all 
logo and surround graphic space, e.g., erasing flash memory (step 200), erasing 
trigger block (step 202); resetting the printer (step 204); defining and downloading the 
logos to be used (step 206); defining the surround graphics and assigning each one a 
logo ID, with each defined surround graphic taking one logo ID space (step 208); 
defining the triggers, surround data areas, linked graphics ID's, either logo or 
surround, and saving the definitions as triggered commands (step 210); resetting the 
printer (step 212); defining other configuration settings, such as logos to be used at 
the top and bottom of a receipt and as a watermark (step 214); and again resetting the 
printer, which creates the triggered commands as part of initialization (step 216). 

[024] According to an embodiment of the invention, the procedure for defining a 
standard trigger is: 

(a) Define Trigger Mode, Type, Justification, and Color Properties, 

(b) Define Trigger String Property, 

(c) Define Auxiliary Trigger String Property if required, and 

(d) Save the Trigger properties definitions. 

[025] The procedure for defining a surround type trigger is: 

(a) Define Surround Shape Logo, 

(b) Define Legacy Trigger Mode, Type, Justification, and Color 

Properties, 
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(c) Define Trigger String Property, 

(d) Define Trigger Surround Area Property, and 

(e) Save the Trigger properties definitions. 

[026] The definition for the surround shape frequently occurs independent of the 
other steps. The other steps should occur in the order listed. 

[027] As can be seen from the above, a number of commands need to be given to the 
printer to prepare for a complete trigger definition, which is an implementation 
choice. It is entirely possible to implement the invention so that all trigger properties 
are set via one multi-parameter command, or at the opposite end of the spectrum, to 
have individual commands with one parameter for each property. Note that with 
these configuring commands it is the saving of a trigger definition that sets up the new 
"triggered" command mechanics, putting all the actions together. 

[028] Figs. 26A-26B show the difference between a legacy receipt 260 (Fig. 26A) 
and one enhanced by several triggers, receipt 262 (Fig. 26B). The "al" name of the 
store in receipt 260, shown at 264, has been replaced in enhanced receipt 262 by a 
logo 266 for "Al Grocery." The original prices in receipt 260, shown generally at 
268, now have strikethroughs in receipt 262, shown generally at 270. Finally, the text 
at 272 in receipt 260 has been replaced with a similar string with a freehand ellipse 
applied as shown at 274 of receipt 262. The legacy text used as triggers are "al", 
which is replaced with the Al logo, "ORIG. PRICE" which triggered the 
strikethroughs in the column of figures, and "*A1 SAVINGS *" which is 
replaced with single high and wide bold-faced text with a freehand ellipse surround 
graphic around it. 

[029] The processes and structures germane to the present invention are set forth in 
and fully explained by the flow charts designated by Figs. 2-25. Referring to Fig. 2, 
the process starts in step 10 when either the power is turned on or a reset signal is 
applied to the transaction printer. The text trigger attributes are initialized in step 12. 
For example, the logo ID is retrieved from non-volatile memory, as is the trigger type, 
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trigger mode, replace/non-replace flags, trigger string, auxiliary trigger string, 
surround graphics, and logo graphics as shown in Fig. 3. The main idle loop is shown 
as step 14. In step 16, the system checks to see if data is in the receive buffer, and if 
not, control passes to the main idle loop in step 14. If data is in the receive buffer, the 
legacy text trigger is processed in step 1 8, with the results passed to step 20 via 
subroutine B, which is explained in detail below. The system checks in step 20 to see 
if data was processed during step 18 resulting in printable text data, and if so, the 
printable text data is processed in step 24, after which system control reverts to the 
main idle loop in step 14. If no data was processed in step 18, the data in the receive 
buffer in step 16 must be printer commands, so the printer commands are processed in 
step 22, after which control reverts to the main idle loop in step 14. 

[030] Referring to Fig. 4, subroutine B for processing the legacy text trigger (Fig. 2) 
is explained in more detail. Step 28 shows the initial settings for this subroutine, with 
the "trigger found" set to False. In step 30, the data in the receive buffer found in step 
16 (Fig. 2) is examined. If a trigger string has been found, the trigger is processed in 
step 32 (subroutine Bl), after which the "trigger found" is set to False in step 34 and 
control is passed back to the main routine in step 44. If no trigger string is found in 
step 30, the next character is obtained from the receive buffer in step 36. In step 38, 
the character obtained in step 36 is examined to see if it is part of a trigger string, and 
if not, control passes back to the main routine in step 44. If it is part of a trigger 
string, the system checks in step 40 to see if all the characters in the trigger string 
have been found, and if not, control passes back to the main routine in step 44. Once 
all the characters in the trigger string are found, the "trigger found" flag is set to True 
in step 42, after which control passes back to the main routine in step 44. 

[031] Referring to Fig. 5, subroutine Bl is shown. In the level of subroutine Bl 
shown in Fig. 5, the trigger string identified in step 30 (Fig. 4) is checked to see what 
mode and type the trigger string is. Depending on the mode and type, various lower 
level subroutines are called by the system. At this point in the description, it is 
helpful to describe various terms used in the drawings. 
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[032] Conditional surround graphics are surround graphics that occur only when a 
certain condition is met. In the present invention, that condition is met when a 
defined trigger string is received by the POS printer. "Surround graphics" are such 
figures as ovals, rectangles, circles, squares, and ellipses that surround text to 
highlight the text. The present invention, in addition to adding surround graphics 
upon the occurrence of the defined trigger string, permits replacing crude graphics 
that already exist in a POS application, such as asterisks that draw a box around a 
portion of the receipt, with one of the above mentioned figures. Conditional surround 
graphics are handled in the present invention by specifying modes, trigger types, and 
behavior for the surround operations. 

[033] A trigger is the byte string used to initiate insertion of a surround shape or 
logo graphic into the printout. It must be unique to ensure that the surround isn't 
inserted at unexpected locations on the receipt, and it should be as short as possible to 
minimize impact on print speed. 

[034] In the defining commands, the word "circle" is used to indicate the text lines 
in the receipt that remain after the application of a surround graphic, which may result 
in several lines of text appearing inside the surround graphic. 

[035] The format of the expected print data, i.e., the mode, is the key to the 
definition of a trigger. The other parameters are defined as related to the expected 
receipt format. As an example, in mode 02, replace means omit the line above and 
the line below the circled line. In mode 01 it means omit the line above the circled 
line. 

[036] The following modes are preferably defined for use in the POS printer 
commands. 

[037] Mode 01 : pre-surround the line(s), surround the line(s). This mode removes 
the line above the line that contains the conditional surround graphic trigger string. 
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This mode also permits cropping data from either end of the line(s) surrounded, 
including the line that contains the trigger string. 

[038] Mode 02: pre-surround the line(s), surround the line(s), post-surround the 
line(s). This mode removes the line above the line that contains the conditional 
surround graphic trigger string, and removes the line(s) that immediately follows the 
last line that is surrounded. This mode also permits cropping data from either end of 
the line(s) surrounded, including the line that contains the trigger string. 

[039] Mode 03: surround the line(s), post-surround the line(s). This mode removes 
the line that immediately follows the last line that is surrounded. Other text cannot be 
cropped in this mode. 

[040] Mode 04: surround line(s). The purpose of this mode is not to remove any 
text via cropping. 

[041] Mode 1 1 : inserts a logo that can be left, center, or right justified. 

[042] Mode 13: overlays a logo that can be left or right justified. 

[043] The following trigger types are preferably defined for use in the POS printer 
commands. 

[044] Trigger type 01 : the trigger is on the line above the line(s) to be surrounded. 
This type applies if the trigger is on the line immediately preceding the line(s) to be 
surrounded with a graphic. The line with the trigger text is not surrounded. This 
trigger type is available only with modes that crop a pre-surround line. 

[045] Trigger type 02: the trigger is on the first line to be surrounded. This trigger 
type is available only for modes that do not crop a pre-surround line. 

[046] Trigger type 03: the trigger is the character attribute for the surrounded text. 
The trigger in this case is not a text string, but rather any text with the predefined 
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attributes selected for triggering. This trigger type is only available for modes that do 
not crop a pre-surround line. 



[047] Trigger type 04: the trigger is unable to be specified with only one line. This 
trigger type therefore depends on an auxiliary trigger string that has to be on the line 
immediately following the primary trigger string. This trigger type is only available 
for modes that do not crop a pre-surround line. 

[048] Table 1 shows mode and trigger details and examples for conditional surround 
graphics 



Mode 


Be tore 


Replace Mode 


Non-Replace 
Mode 


Valid trigger 
Types 


1 


text text 

s|e a|e a|e afe a|e a|e a|e a|e a|e 

YOU SAVED 
text text 


text text 
^OUSAVE^ 
text text 


text text 
QoUSAVEEj) 
text text 


1,4 


2 


text text 
********* 

YOU SAVED 
********* 

text text 


text text 
QOUSAVE^ 
text text 


text text 
^QU SAVEIV 
text text 


1,4 


3 


text text 

YOU SAVED 
********* 

text text 


text text 
^OUSAVm^ 
text text 


text text 
^QU SAVEP^ 

********* 

text text 


2,3 


4 


text text 
YOU SAVED 
text text 


text text 

SAV-E^ 

text text 


text text 

^»U SAVBg^ 

text text 


2,3 



Table 1 



[049] Table 2 shows details and examples for conditional logo graphics. 
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Mode 


Before 


Replace 
Mode 


Non-Replace 
Mode 


Justification 




11 


text one 
Trigger 
Code 
text two 


text one 
text two 


text one 
Trigger Code 

ft 

text two 


Left 
Center 
Right 




13 


text one 
Trigger 
Code 
text two 
text three 


text one 


text one 
Tri^g^^ode 

text three 


Left 
Right 





Table 2 



[050] Referring once again to the figures, Fig. 6 shows the preferred steps in 
processing the trigger string when the trigger string is Mode 1, Trigger Type 1 . The 
systems checks to see if the trigger string is found in step 61, after which the system 
checks in step 62 to see if the line above the trigger string should be replaced. If so, 
in step 63, any characters plotted on the line above are erased. After step 63, or if the 
line above the trigger string does not need to be replaced, the predefined surround 
graphics for the raster builder are set up in step 64. The system checks to see if the 
end of line condition has been reached in step 65, and if not, control returns to 
Subroutine Bl (Fig. 5) in step 69. If the end of line condition has been reached, the 
system checks to see if the line should be changed to the secondary color in step 66. 
If so, the raster energy buffer for the secondary color is adjusted in step 67; otherwise, 
the line is processed in step 68 and an extra line is inserted for the bottom of the 
surround. Control then passes back to Subroutine Bl (Fig. 5) in step 69. 
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[05 1] Fig. 7 shows the preferred steps in processing the trigger string when the 
trigger string is Mode 1, Trigger Type 4. The system checks in step 70 to see if the 
primary trigger string was found, and if not, control returns to Subroutine Bl (Fig. 5) 
at step 79. If the primary trigger string was found in step 70, the system checks for an 
end of line condition in step 71, and until the end of line condition is found, control 
returns to Subroutine Bl (Fig. 5) at step 79. Once an end of line condition is found in 
step 71, data is stored in step 72 until it is determined if an auxiliary trigger exists. 
Then, in step 73, the system checks to see if an auxiliary trigger string is found, and if 
not, control returns to Subroutine Bl (Fig. 5) at step 79. If the auxiliary trigger string 
is found in step 73, the predefined surround graphics for the raster printer are set up in 
step 74, after which the system checks to see if the line above the primary trigger 
string needs to be replaced, and if so, any characters plotted on the line above the 
primary trigger string are erased in step 76 before the system moves on to step 77. 
Otherwise, the print lines are processed in step 77, after which control returns to 
Subroutine Bl (Fig. 5) at step 79. 

[052] Fig. 8 shows the preferred steps in processing the trigger string when the 
trigger string is Mode 2, Trigger Type 1. The system checks in step 80 to see if a 
trigger string was found. If not, control returns to Subroutine Bl (Fig. 5) at step 89. 
If a trigger string was found in step 80, the system checks in step 81 to see if the line 
above the trigger string needs to be replaced. If so, any characters plotted on the line 
above the trigger string are removed in step 82. Then, the predefined surround 
graphics for the raster builder are set up in step 83, after which the system checks to 
see if the end of line condition has been reached in step 84. If not, control returns to 
Subroutine Bl (Fig. 5) at step 89. If the end of line condition has been reached, the 
system checks to see if the line should be changed to the secondary color in step 85, 
and if so, the raster energy buffer is adjusted for the secondary color. Otherwise, the 
print line is processed in step 87, after which the system checks to see if the line 
below the last line to be surrounded should be replaced in step 88a, and if not, control 
returns to Subroutine Bl (Fig. 5) at step 89. If the line below the last line to be 

15 

905982.1 1/12/2004 



surrounded should be replaced, space characters are substituted for any printable 
characters in step 88b. 

[053] Fig. 9 shows the preferred steps in processing the trigger string when the 
trigger string is Mode 2, Trigger Type 4. The system checks in step 90 to see if a 
primary trigger string was found. If not, control returns to Subroutine Bl (Fig. 5) at 
step 99. If a primary trigger string was found in step 90, the system checks in step 91 
to see if an end of line condition exists, and if not, control returns to Subroutine Bl 
(Fig. 5) at step 99. If the end of the line has been reached, the data is stored in step 92 
until an auxiliary trigger string is found. The system checks in step 93 to see if the 
auxiliary trigger string is found, and if not, control returns to Subroutine Bl (Fig. 5) at 
step 99. Otherwise, the predefined surround graphics for the raster printer are setup in 
step 94. The system then checks in step 95 to see if the line above the primary trigger 
string should be replaced, and if so, any characters plotted for the line above the 
primary trigger string are erased in step 96. Otherwise, the print lines are processed in 
step 97. The system checks in step 98a to see if the line below the last line to be 
surrounded should be replaced, and if not, control returns to Subroutine B 1 (Fig. 5) at 
step 99. If so, space characters are substituted for any printable characters in step 98b, 
after which control returns to Subroutine Bl (Fig. 5) at step 99. 

[054] Fig. 10 shows the preferred steps in processing the trigger string when the 
trigger string is Mode 3, Trigger Type 2. The system checks in step 100 to see if a 
trigger string was found. If not, control returns to Subroutine Bl (Fig. 5) at step 109. 
If a trigger string was found in step 100, the predefined surround graphics for the 
raster builder are set up in step 101. Then, in step 102, a blank line is inserted above 
the data to be circled. The system checks in step 103 to see if an end of line condition 
exists, and if not, control returns to Subroutine Bl (Fig. 5) at step 109. Otherwise, the 
system checks in step 104 to see if the line should be changed to the secondary color, 
and if so, the raster energy buffer is adjusted in step 105 for secondary color printing. 
The print line is processed in step 106, after which the system checks in step 107 to 
see if the line below the last line to be surrounded should be replaced, and if so, space 
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characters are substituted for any printable characters in step 108. Control then 
returns to Subroutine Bl (Fig. 5) at step 109. 

[055] Fig. 1 1 shows the preferred steps in processing the trigger string when the 
trigger string is Mode 3, Trigger Type 3. The system checks in step 1 10 to see if an 
attribute trigger was found. If not, control returns to Subroutine Bl (Fig. 5) at step 
119. If an attribute trigger was found, the predefined surround graphics for the raster 
printer are set up in step 111. In step 1 12, a line is inserted above the data to be 
circled, after which the system checks in step 1 13 for an end of line condition. If no 
end of line condition is found, control returns to Subroutine Bl (Fig. 5) at step 1 19. 
Otherwise, the system checks in step 1 14 to see if the line should be changed to the 
secondary color, and if so, the raster energy buffer is adjusted in step 1 15 for 
secondary color printing, after which the print line is processed in step 1 16 and a 
blank line is inserted below the print line. Control then returns to Subroutine Bl (Fig. 
5) at step 119. 

[056] Fig. 12 shows the preferred steps in processing the trigger string when the 
trigger string is Mode 4, Trigger Type 2. The system checks in step 120 to see if a 
trigger string was found. If not, control returns to Subroutine Bl (Fig. 5) at step 129. 
If a trigger string was found in step 120, the predefined surround graphics for the 
printer raster are set up in step 121. A line is inserted above the data to be circled in 
step 122. then the system checks in step 123 to see if an end of line condition exists, 
and if not, control returns to Subroutine Bl (Fig. 5) at step 129. Otherwise, the 
system checks in step 124 to see if the line should be changed to the secondary color, 
and if so, the raster energy buffer is adjusted in step 125 for secondary color printing. 
The line is then processed in step 126, after which control returns to Subroutine Bl 
(Fig. 5) at step 129. 

[057] Fig. 13 shows the preferred steps in processing the trigger string when the 
trigger string is Mode 4, Trigger Type 3. The system checks in step 130 to see if a 
trigger attribute was found. If not, control returns to Subroutine Bl (Fig. 5) at step 
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139. If a trigger attribute was found in step 130, the predefined surround graphics are 
set up for the raster printer in step 131. Then, a line is inserted in step 132 above the 
data to be circled. The system checks in step 133 to see if an end of line condition is 
found, and if not, control returns to Subroutine Bl (Fig. 5) at step 139. If so, the 
system checks in step 134 to see if the line should be changed to the secondary color. 
If so, the raster energy buffer is adjusted in step 135 for secondary color printing. The 
line is then processed in step 136, after which control returns to Subroutine Bl (Fig. 
5) at step 139. 

[058] Fig. 14 shows the preferred steps in processing the trigger string when the 
trigger string is Mode 11, Trigger Type 1. If a trigger string is not found in step 140, 
control returns to Subroutine Bl (Fig. 5) at step 149. After a trigger string is found, 
the system checks in step 141 to see if an end of line condition exists. If not, control 
returns to Subroutine Bl (Fig. 5) at step 149. Otherwise, a predefined logo is inserted 
in step 142, after which control returns to Subroutine Bl (Fig. 5) at step 149. 

[059] Fig. 15 shows the preferred steps in processing the trigger string when the 
trigger string is Mode 13, Trigger Type 1. If a trigger string is not found in step 150, 
control returns to Subroutine Bl (Fig. 5) at step 159. After a trigger string is found, 
the system checks in step 151 to see if an end of line condition exists. If not, control 
returns to Subroutine Bl (Fig. 5) at step 159. Otherwise, a predefined logo is merged 
in step 152, after which control returns to Subroutine Bl (Fig. 5) at step 159. 

[060] Fig. 16 and associated Figs. 17-25 show the detailed steps for processing the 
printer commands from step 22 (Fig. 2) according to an embodiment of the invention. 

[061] The following command defines a text trigger, where a trigger is the byte 
string used to initiate insertion of a surround shape or graphic. It must be unique to 
ensure that the surround isn't inserted at unexpected locations on the receipt and it 
should be as short as possible to minimize impact on print speed. The string used by 
the text trigger must be defined immediately after this command is defined. Up to 
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256 triggers can be defined. This command defines the major properties of a legacy 
trigger. 

[062] Define Legacy Trigger Properties (Figs. 16, 17) 
ASCII US ETX SYN DLE 

Hexadecimal IF 03 16 10 f t m c r 

Values (Hex) 

f = 00-FF and is the Logo ID 

t = 01, 02, 03, 04 and is the trigger type. This applies to modes 1-4. 

01. Trigger string is on the line above the line to be circled 
(recommended method). 

02. Trigger string is on the line containing the data to be 

circled. 

03. Trigger is a character attribute for all contiguous characters 

to be circled. 

04. Trigger is a combination of trigger types 1 and 2. 
t = 01, 02, 03 is the justification which applies to mode 11. 

00. Left 

01. Right 

02. Center 

t = 01, 03 is the justification which applies to mode 13. 

00. Left 

01. Right 

m = 01 - 04, 1 1, 13 is the mode, which is the format of the printed data 
before enhancement is applied. 

01. Pre-surround line, surround line(s). 

02. Pre-surround line, surround line(s), post-surround line. 

03. Surround line, post-surround line. 

04. Surround line(s). 

1 1 . Inserts a logo that can be left, center, or right justified. 

13. Overlays a logo that can be left or right justified. 
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c, r = 00-1 1 are the color and the replacement/non-replacement of the 

trigger text. 

00. Monochrome, non-replace. 

01. Monochrome, replace. 

10. 2nd Color, non-replace. 

11. 2nd Color, replace. 

[063] Related information: 

1. Mode defines the meaning of the t parameter. For modes 1-4 
(surround modes), t determines the type of trigger to use. For modes 
1 1 and 13, t determines the justification. 

2. Modes 1 1 and 13 always use Trigger Type 1. 

3. Mode 13 replaces the margin message function. The two functions 
can't be used together. 

4. Replace. In non-replace mode, the trigger is included with the 
printed data. In replace mode, the trigger is not included with the 
printed data. In general, the trigger is not included with the printed 
data. 

5. Mode determines what lines are replaced, i.e., omitted. In mode 1 
the line above the surround line is replaced. In mode 2 the line above 
and the line below the surround line are replaced. In mode 3 the line 
below the surround line is replaced. In mode 4 no lines are replaced. 

6. In non-replace mode 4, the trigger is printed in color if a color 
property is specified. 

7. There is a practical limit to the number of lines that can be 
surrounded. The limit is a function of the width of the line and the 
surround type used. 

8. Only one surround can be applied at a time. Triggers defined within 
the surround area are ignored. 

9. Nested triggers aren't supported. 

10. Triggers that are subsets of other triggers should be avoided. 
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1 1 . Multiple triggers can use the same logo ID. 

12. The printer is busy when writing trigger to flash memory. Delay a 
minimum of 100 ms after sending this command. 

13. Note that the auxiliary trigger string is not replaceable. 

14. All text on all lines that contains part of the surround graphic is 
printed in color if the color bit is set in the (c, r) parameter, not just the 
trigger string. 

[064] The next command defines the text string used by the Define Legacy Trigger 
Properties command and may immediately follow that command. All commands that 
need a text trigger property use this command to define the trigger string. 

[065] Define Legacy Trigger String (Figs. 16, 18) 
ASCII US ETX SYN DC1 
Hexadecimal IF 03 16 1 1 n d 
Decimal 31 03 22 17 
Values (Hex) 

n = 0 1 - 1 7 Length of the string. 1 -23 characters. 

d = Text string. Any value but character codes between 20 - 7F 

suggested. 

[066] The next command defines the auxiliary text string used by modes 1 and 2 of 
the Define Legacy Trigger Properties command. It should follow the Define Legacy 
Trigger String command. Note that the auxiliary trigger is not replaced. 

[067] Define Legacy Auxiliary Trigger String (Figs. 16, 19) 
ASCII US ETX SYN DC2 
Hexadecimal IF 03 16 12 n d 
Decimal 31 03 22 18 
Values (Hex) 

n= 0 1 - 1 7 Length of the string. 1 -23 characters. 
d= Text string. Character codes between 20 - 7F. 

21 

905982.1 1/12/2004 



[068] The next command creates a triggered action command and stores in flash the 
string information previously set with a Define Legacy Trigger Properties command 
and others. It should be used after a consistent set of property definitions for a trigger. 
Flash status (ID 72) can be used to ensure the trigger was successfully saved, else 
there is either insufficient room or some problem with trigger property values. The 
printer goes busy while writing to flash memory, so a small delay (100 ms) should be 
inserted after issuing this command. All legacy trigger properties (even ones not used 
by current legacy mode and type) are set to null initial values. The next legacy 
triggered command definition starts with a clean slate, so all property setting must be 
done. 

[069] Store Legacy Trigger (Figs. 1 6, 23) 
ASCII US ETX SYN DC3 
Hexadecimal IF 03 16 13 
Decimal 31 03 22 19 

[070] A trigger block containing 256 entries is allocated the first time a trigger 
command is created. All subsequent trigger definitions use this trigger block as well. 
There is only one active block at a time. Prior to defining a new trigger, User Status 
Command (ID 97 06 00) can be used to ensure sufficient entries in the block. If there 
are not enough entries the block should be erased, so that a subsequent trigger 
definition command initiates allocation of an empty block. The next command is 
used to erase all entries in the trigger block. 

[071] Erase Legacy Trigger Block (Figs. 16, 25) 
ASCII US ETX SYN DC4 
Hexadecimal IF 03 16 14 
Decimal 31 03 22 20 

[072] The next command defines a surround type and gives it a Logo ID. When 
printed, the surround is printed in the active color at the time of definition. To ensure 
the desired effect, the command should be preceded by a set color command (IB 72 
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n). The number of print lines to surround should match the parameter in the Define 
Legacy Surround Data Area Property command, explained next below. It takes time 
to define the shape and write it to flash memory, so a delay of 1-3 seconds should be 
inserted after the command. 

[073] Define Legacy Surround Area (Figs. 16, 20) 
ASCII USETX SYNNAK 
Hexadecimal IF 03 16 15fmnop 
Decimal 31 03 22 21 
Values (Hex) 

f=00-FF Logo ID. 

m = 00-05 Surround Type. Surround types include oval, rectangle, 
circle, and ellipse. 

n = 00-37 Start column for the surround graphic. 
0 = 01-38 Number of columns to surround . 
p =01-. . . Number of print lines to surround. 

[074] The next command specifies the text area to enhance with the surround shape. 
The number of print lines to surround should match the parameter in the Define 
Legacy Surround Area command, explained immediately above. Text on a line not 
included in the surround area is either printed or not printed depending on the state of 
the replace/no-replace flag in the trigger definition. For best results, the data to be 
surrounded should be centered. The data to be surrounded on a line should have a 
few blank spaces before and after it to accommodate the shape. 

[075] Define Legacy Surround Data Area Property (Figs. 16, 21) 
ASCII US ETX SYN SYN 
Hexadecimal IF 03 16 16 n o p 
Decimal 31 03 22 22 
Values (Hex) 

n = 01-38 Start column of the data to be included. 
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o = 01-37 The number of columns + the start column to include in 

the surround. 

p =01-... Number of print lines to surround. 

[076] The next command causes a complete line to be printed in color. The Define 
Legacy Trigger String Property command follows this command and defines the line 
to be printed in the 2nd paper color. For thermal printers, the second color is typically 
either red or blue, depending on the thermal paper used. Monochrome is black. 

[077] Define Legacy 2nd Color Trigger (Figs. 16, 22) 
ASCII US ETX SYN CAN 
Hexadecimal IF 03 16 17 
Decimal 31 03 22 23 

[078] The next command is used to erase all definitions in a trigger block. Prior to 
modifying or adding to existing trigger definitions, all defined triggered commands 
may be erased, after which the new and updated triggered commands can be created. 
This command is used prior to creating triggers when there would be conflict within 
active trigger block. If there is not enough space in the block to fit the new triggers, 
the Erase Legacy Trigger Block command must be used, followed by defining all the 
triggers. Use the User Status command (ID 97 06 00) to determine if sufficient 
trigger space is available. If few triggers are defined and they are frequently updated, 
this is a good command to use because it maximizes use of flash memory and 
minimizes the need to re-download logos and re-define surround shapes. If many 
triggers are used and/or they are updated infrequently, the Erase Legacy Trigger 
Block command should be used because it requires less trigger management. 

[079] Erase All Legacy Trigger Commands (Figs. 16, 24) 
ASCII US ETX SYN CAN 
Hexadecimal IF 03 16 18 
Decimal 31 03 22 24 
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[080] The next command enables configuring the functionality of various legacy 
features. Options specified in the Option Change Mask are set to the value specified 
in the Option Value Mask. Only options specified in the Option Change Mask are 
changed; the remaining are untouched. 



[081] Set Legacy Feature Options Command 

ASCII US ETX SYN BS a m s t 
Hexadecimal IF 03 16 08 
31 03 22 08 



Decimal 
Values: 

a = 
m = 
s = 
t = 



option change mask low byte 
option change mask high byte 
option value mask low byte 
option value mask high byte 



Low Byte 


Option 


Value 


BitO 


Side Logos at Top Logo 


0 = no, 1 = yes 


Bit 1 


Side Logos at Barcodes and Middle Logos 


0 = no, 1 = yes 


Bit 2 


Side Logos at Bottom Logo 


0 = no, 1 = yes 


Bit 3 


reserved 


reserved 


Bit 4 


reserved 


reserved 


Bit5 


reserved 


reserved 


Bit 6 


reserved 


reserved 


Bit 7 


reserved 


reserved 




High Byte 


Option 


Value 


BitO 


reserved 


reserved 


Bit 1 


reserved 


reserved 


Bit 2 


reserved 


reserved 


Bit 3 


reserved 


reserved 


Bit 4 


reserved 


reserved 


Bit 5 


reserved 


reserved 
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Bit 6 


reserved 


reserved 


Bit 7 


reserved 


reserved 



[082] The next command enables or disables legacy features. The features to enable 
or disable are specified by setting the appropriate bit in the Feature Mask. Whether 
the feature should be disabled/enabled is specified by the On/Off Mask. Whether the 
feature should be disabled/enabled immediately or be delayed until after the next 
knife cut is specified by setting the appropriate bit in the Delay Mask. This applies to 
run time only and is not saved in NVRAM. 

[083] Enable/Disable Legacy Feature Command (Run Time) 

ASCII US ETX SYN ACK a m s . 
Hexadecimal IF 03 16 06 
Decimal 31 03 22 06 
Values: 

a = delay mask. Set to 1 delays changing the feature until after the 

next knife cut. 

m = feature mask. Specifies the feature to change. Set to 1 identifies 
feature to be changed. 

s = Setting bit enables the feature, setting to 0 disables the feature. 

[084] Bit Masks Bit Definition Table: 

Bit 0 - Bottom Logo 
Bit 1 - Top Logo 
Bit 2 - Ribbon Logo 
Bit 3 - Watermark 

Bit 4 - Triggers (Valid for IF 03 16 06 and IF 03 16 10 xx xx 30 xx 
commands only) 

Bit 5 - Attribute Substitution 
Bit 6 - Input Substitution 
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[085] The next command enable or disables legacy features. The features to enable 
or disable are specified by setting the appropriate bit in the Feature Mask. Whether 
the feature should be disabled/enabled is specified by the On/Off Mask. Whether the 
feature should be disabled/enabled immediately or be delayed until after the next 
knife cut is specified by setting the appropriate bit in the Delay Mask. Saved in 
NVRAM. 

[086] Enable/Disable Legacy Feature Command (Permanent) 

ASCII US ETX SYN ACK a m s 
Hexadecimal IF 03 16 09 
Decimal 31 03 22 09 
Values: 

a = delay mask. Set to 1 delays changing the feature until after the 

next knife cut. 

m = feature mask. Specifies the feature to change. Set to 1 identifies 
feature to be changed. 

s = Setting bit enables the feature, setting to 0 disables the feature. 

[087] Bit Masks Bit Definition Table 

Bit 0 - Bottom Logo 
Bit 1 - Top Logo 
Bit 2 - Ribbon Logo 
Bit 3 - Watermark 

Bit 4 - Triggers (Valid for IF 03 16 06 and IF 03 16 10 xx xx 30 xx 
commands only) 

Bit 5 - Attribute Substitution 
Bit 6 - Input Substitution 
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[088] The next command creates a trigger to disable a legacy feature for a specified 
number of knife cuts on matching the specified text in a data stream. The features to 
suspend are specified by setting the appropriate bit in the Feature Mask. Whether the 
feature should be suspended immediately or be delayed until after the next knife cut is 
specified by setting the appropriate bit in the Delay Mask. A trigger must be specified 
via the IF 03 16 1 1 command. This trigger must be stored by the IF 03 16 13 
command. 

[089] Suspend Legacy Feature Trigger 

ASCII US ETX SYN BS a m 30 s 
Hexadecimal IF 03 16 10 
Decimal 31 03 22 16 
Values: 

a = delay mask. Set to 1 delays suspending the feature until after the 

next knife cut. 

m = feature mask. Set to 1 causes the feature to be suspended. 
30H = Suspend function. 

s = Remove and count. Specifies the number of knife cuts to suspend 
feature for. Max = 64. 

Setting bit 7 of this byte to 1 causes the trigger string to be removed 
and not printed. 

[090] Bit Masks Bit Definition Table 

Bit 0 - Bottom Logo 
Bit 1 - Top Logo 
Bit 2 - Ribbon Logo 
Bit 3 - Watermark 

Bit 4 - Triggers (Valid for IF 03 16 06 and IF 03 16 10 xx xx 30 xx 
commands only) 
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Bit 5 - Attribute Substitution 
Bit 6 - Input Substitution 



[09 1] The next command creates a trigger to enable a legacy feature upon matching 
the specified text in a data stream. The features to enable are specified by setting the 
appropriate bit in the Feature Mask. Whether the feature should be enabled 
immediately or be delayed till after the next knife cut is specified by setting the 
appropriate bit in the Delay Mask. A trigger must be specified via the IF 03 16 1 1 
command. This trigger must be stored by the IF 03 16 13 command. 

[092] Enable Legacy Feature Trigger 

ASCII US ETX SYN BS a m 3 1 s 
Hexadecimal IF 03 16 10 
Decimal 31 03 22 16 
Values: 

a = delay mask. Set to 1 delays enabling the feature until after the next 

knife cut. 

m = feature mask. Specifies the feature to enable. Set to 1 causes the 
feature to be enabled. 

3 1H = Enable legacy feature trigger function. 

s = Remove. Setting bit 7 of this byte to 1 causes the trigger string to 
be removed and not printed. 

[093] Bit Masks Bit Definition Table 

Bit 0 - Bottom Logo 

Bit 1 - Top Logo 

Bit 2 - Ribbon Logo 

Bit 3 - Watermark 

Bit 4 - Not Applicable 

Bit 5 - Attribute Substitution 

Bit 6 - Input Substitution 
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[094] The next command creates a trigger to enable a legacy feature upon matching 
the specified text in a data stream. The features to enable are specified by setting the 
appropriate bit in the Feature Mask. Whether the feature should be enabled 
immediately or be delayed till after the next knife cut is specified by setting the 
appropriate bit in the Delay Mask. A trigger must be specified via the IF 03 16 1 1 
command. This trigger must be stored by the IF 03 16 13 command. 

[095] Disable Legacy Feature Trigger 

ASCII US ETX SYN BS a m 32 s 
Hexadecimal IF 03 16 10 
Decimal 31 03 22 16 
Values: 

a = delay mask. Set to 1 delays disabling the feature until after the 

next knife cut. 

m = feature mask. Specifies the feature to disable. Set to 1 causes the 
feature to be disabled. 

32H = Disable legacy feature trigger function. 

s = Remove. Setting bit 7 of this byte to 1 causes the trigger string to 
be removed and not printed. 

[096] Bit Masks Bit Definition Table 

Bit 0 - Bottom Logo 

Bit 1 - Top Logo 

Bit 2 - Ribbon Logo 

Bit 3 - Watermark 

Bit 4 - Not Applicable 

Bit 5 - Attribute Substitution 

Bit 6 - Input Substitution 

[097] The Data Stream Substitution Feature is an extension to the trigger 
command. However, it is not processed with the other triggers. This feature 
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intercepts calls to the communications buffer, tests the data stream and makes 
substitutions as specified. The trigger commands are used to program the substitution 
sequences. The data is stored with the triggers and as such takes up trigger locations 
and is erased by the erase trigger commands. Four of the trigger commands are 
enhanced for this purpose: 

Setup Legacy Trigger (If 03 16 10). Defines the number of bytes to strip from 
the data stream. 

Set Trigger String (If 03 16 1 1). Defines the key to look for in the data 

stream. 

Set Aux Trigger String (If 03 16 12). Defines the data to insert in the data 

stream. 

Store Legacy Trigger (If 03 16 13). Saves the trigger and replacement data. 

[098] The next command defines the number of bytes to remove from the data 
stream: 

[099] Define Legacy Data Stream Substitution Data to Remove 

ASCII US ETX S YN DLE f m 

Hexadecimal IF 03 16 10 0 0 41 1 m 
Decimal 31 03 22 16 0 0 65 1 
Values (Hex) 

f = 41 Identifies function as the Data Stream Substitution 

Trigger Function. 

m = Number of bytes of data to strip from the data stream, 
starting at first character of the trigger. 

[100] The next command defines the trigger to look for in the data stream. 

[101] Define Legacy Data Stream Substitution Source Trigger 

ASCII USETXSYNDC1 ns 

Hexadecimal IF 03 16 1 1 n s 
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Decimal 31 03 22 17 
Values (Hex) 

n = Number of characters in the trigger. 

s = trigger characters: data[0] ... data[ length- 1 

The next command defines the resultant data stream. 

[102] Define Legacy Data Stream Substitution Source Trigger 

ASCII USETXSYNDC1 ns 

Hexadecimal IF 03 16 12 n s 
Decimal 31 03 22 18 
Values (Hex) 

n = number of characters to place in the data stream. Set n = 0 
to add nothing to the data stream. 

s = replacement characters: data[0] ... data[length-l] 

[103] When the strip length is less then the key length the substitution string will be 
inserted before the remaining key data. CAUTION: Strip lengths of zero cause 
infinite loops. Use strip length of 1 and put back the stripped character. Commands 
that download graphics data are excluded from processing, and therefore cannot be 
included in either the test key or the substitution sequence. These commands include 
the following: 



0x11 


Raster Graphics 


Ox IB 0x2A 


Set Bit Image Mode 


Ox IB 0x2E 


Advanced Raster Graphics 


0x1 B 0x42 


Bmp Graphics 


0x1 B 0x4B 


Single Density Graphics 


0x1 B 0x59 


Double Density Graphics 


Ox ID 0x2 A 


Define Logo 


OxlD 0x83 


Color Raster Graphics 


Ox ID 0x84 


Download Logo Image 
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[104] The next command sets a specific speed for an operation, allowing the user 
more control of the print environment. The speed is maintained as long as it is less 
than the speed automatically set by power management. A parameter of zero (0) 
restores the normal max speed. The command can be used in two different ways: 

(1) If inserted in the receipt data stream, it causes all following text 
and graphics to be printed at the target speed. It remains in effect until turned off or 
the printer is reset. Recognition of the command to turn off the target speed occurs 
prior to the printing of all previous data so the printer returns to normal speed sooner 
than expected. 

(2) If inserted prior to downloading a logo file, the logo file is 
automatically printed at the target speed. The command is in effect only for the logo 
downloaded immediately after issuing the command. 

[105] Set temporary max target speed 

ASCI GS 

Hexadecimal 1 D AO nl nh 
Decimal 29 
Values: 

15H - B4H Monochrome 
15H-64H Color 
Default: 0. Normal Speed 

[1 06] The following diagnostic commands are preferably defined: 

[107] Print Trigger Data, 

IF 03 16 80 Prints the definition of the active triggers. After the 
Erase Trigger Block command, 256 triggers should be available. 

[108] Print Legacy Settings 

IF 03 16 81 Prints the on/off status of all legacy functions. 
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[109] Print Legacy Substitution (Data Stream) Settings 



IF 03 16 82 Prints the on/off status of all legacy substitution 

settings. 

[110] Print Logo Information 

ID 9C 00 00 Prints details concerning all active logos. The print 
count of surround shapes stored as logos is not maintained so the print count should 
be ignored. 

[11 1] Return Number of Unused Trigger Slots 

ID 97 06 00 Returns the number of unused Triggers. 

[112] Some of the above functions are complex because they must rely on the print 
text generated by a client application that is completely unaware of the graphic effects 
which will be added by the printer. In some cases, control of the print text contents 
may be too vague and the region for a desired effect does not have any unique and 
repetitive byte strings. Fortunately, the ability to replace matched text allows 
configuring very precise actions. When a system implementation has the opportunity 
to tweak the input data to the printer host application by inserting unique gibberish 
and /or unprintable characters at the printout place where each effect is desired, then 
the new functions would be set-up with the parameter option to have the graphic 
replace the gibberish characters. Such applications are often described as providing 
"hooks" for their users, e.g., retail stores, to insert custom text into a standard format. 
It is therefore important that more than just the ASCII text range (20-7F hex) be 
available for declaration as match strings. 

[113] The maximum length of a match string, as given in the above parameter limits, 
is an arbitrary value, determined by the length of likely trigger words and the 
prevalent printing media being used. In a POS receipt case, where a maximum line is 
40-60 characters, with the upper number arising from printers that offer compressed 
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fonts, a value of 24 generously exceeds all likely usage. This number can be 
increased or even eliminated with commensurate increases in memory usage and 
implementation complexity. Both the length of the trigger strings and the total 
number active at any time influence the performance of the printer. 

[1 14] The following features of the invention are all derived from the ability to 
trigger off of legacy text: 

(a) delaying for a fixed number of bytes the normal processing of input stream 

bytes; 

(b) delaying for a variable number of bytes, which number is determined by 
the presence of several carriage returns (CR) and or line feed (LF) characters, the 
processing of input stream bytes; 

(c) defining a byte string of less than or equal to maximum length to be stored 
in non-volatile storage; 

(d) managing non-volatile storage for holding up to a fixed number of defined 
byte strings; 

(e) ordering the fixed number of byte strings into fast response memory, e.g., 
RAM or flash memory, for quickest execution of a match/does not match function; 

(f) checking if a subset of the delayed input byte string matches any one of a 
stored list of strings; 

(g) acting on a match occurrence by inserting a defined part of the delayed 
input string into a stored logo; 

(h) acting on a match occurrence by merging a defined part of the delayed 
input string with a stored logo; 

(i) acting on a match occurrence by inserting a defined part of the delayed 
input string without its matched substring into a stored logo; 

(j) acting on a match occurrence by merging a defined part of the delayed 
input string without its matched substring with a stored logo; 

(k) printing the modified logo instead of passing the delayed input string to 
normal processing; 
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(1) defining a surround graphic of a certain size, optionally in a specified color, 
to be a logo; 

(m) acting on a match occurrence by inserting a logo into a defined part of the 
delayed input string 

(n) acting on a match occurrence by replacing the match string in the delayed 
input stream with a logo; 

(o) acting on a match occurrence by merging a defined part of the delayed 
input string with a logo; 

(p) acting on a match occurrence by eliminating the match string in the 
delayed input stream and merging the logo with the remainder of the delayed input 
string; 

(q) defining the placement of the above inserted or merged logo to be either 
left or center or right aligned on the paper; 

(r) defining a secondary match string; 

(s) storing the secondary match string in non-volatile storage; 

(t) associating the secondary match string with a primary match string; and 

(u) acting on a match occurrence of a first match string and further in the 
delayed byte string a match occurrence of a secondary match string, where the 
secondary match is used to detect variable strings that are surrounded by known ones, 
with the known ones usually being replaced by a surround graphic. 

[115] While the present invention has been described with reference to a particular 
preferred embodiment and the accompanying drawings, it will be understood by those 
skilled in the art that the invention is not limited to the preferred embodiment and that 
various modifications and the like could be made thereto without departing from the 
scope of the invention as defined in the following claims. 
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